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ABSTRACT 

The compilation of detailecl stratigraphie, sedimentologic and paléontologie 

data resulted in stratigraphie corrélations of marine and continental areas 

outeropping today in the Tethyan and Peri-Tethyan domains: (1) the base of 

the Moscovian would correspond to rhe base of rhe Wcsiphalian C in the 

Peri-Tethyan domain and to the base of the WestphaJian B in the Tethyan 

domain; (2) ihc Kasimovian, the Gzhelian and ihe Orenburgian would cor¬ 

respond in the northern Peri-Tethyan domain and Tethyan domain (Garnie 

Alps) respectively to the early Scephanian, the late Stephanian and the 

Autunian p.p., in the Southern Peri-Tethyan domain to an undifFerentiaied 

time interval. The boundary between the Stephanian and the Autunian was 

recognized in the üonets Basin with some doubts; (3) the Asselian, 

Sakmarian, Artinskian and Kungurian would correspond in ail the domains 

to the Autunian p.p. and the Saxonian thar remain difficult  to separate. 
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RÉSUMÉ 

Corrélations stratigraphiques dans les bassins téthysiens et péri-téthysiens au 

Carbonifère supérieur et au Permien inférieur. Des corrélations sont proposées 

entre les domaines marins et continentaux du Paléozoïque supérieur affleu¬ 

rant aujourd’hui dans le domaine térhyslen et sur les plate-formes qui le bor¬ 

dent au nord et au sud; (1) la base du Moscovien correspondrait dans le 

domaine péri-téthysien h la base du Westphalien C et dans le domaine céthy- 

sien à la base du Westphalien B *, 12) le Kasimovien, le (Izhéiien et 

rOrenburgien correspondraieni dans le domaine nord péti-téthyden et dans 

le domaine térbysicn (Alpes carniques) respectivement au Stéphanien infé¬ 

rieur. supérieur et Autunien ppr  ̂dans le domaine sud péri-cérhysien à un 

intervalle de temps indilTcrcndc, la correspondance n'cfant pas établie préci¬ 

sément. La limite encre le .Stéphanien et l’Aurunien a été reconnue dans le 

bassin du Donetz avec incertitudes ; (3) TAs-sélien, le Sakmarien, l’Artinskicn, 

le Kunguricn correspondraient dans tous les domaines à l’Autunien p.p. et au 

Saxonien, qui restent difficile  à différencier. 

INTRODUCTION 

In the frame of the IGCP 343, a syiitbesis of the 

published and original data Irom eastern and 

western Europe, northern Africa and Arabia is 

presented. I hree litho- and chronostratigraphic 

cross-sections (location Fig, 1 ) show the results 

in threc domains outeropping nowadays in the 

northern Pcri-d’ethvan domain (Fig- 2, Tnset 

Fig. 1), in the Tethyan domain (Fig. 3, Inset 

Fig. 2) and in the Southern Peri-Fethyan domain 

(Fig. 4, Inset Fig. 3'). Biostratigraphic corréla¬ 

tions are proposed in the northern Peri-Terhyan 

domain (Fig. 5) beiwecn the marine eastern 

basins (Russia, Ukraine) and the continental 

western basins (France, Germany), and are exten- 

ded to the other domains (Figs 6, 7). Moreover, 

the latirudinal corrélations berween the conti¬ 

nental basins and the correUrions based on the 

sequencc sttatigraphy allow Co test the climatic, 

eustatic and tectonic factors. The radiochrono- 

logic data chart ol Hess & l.ippolr (1986) and of 

Menning (1995) are chosen for the Late Carbo- 

niferous and for the Permian respectively. 

BIOSTRATIGRAPHIC CORRELATIONS 

BETWEEN THE MARINE AND 

CONTINENTAL DOMAINS 

Corrélations are proposed for the Bashkirian- 

Moscovian and Namurian-Wesrphalian cime 

intervals in the northern Peri-Terhyan domain 

(Fig. 8). Sinirsyn et al. (1978), Yablokov et al. 

(1978), Aisenverg et ai (1978), Makhlina et al. 

(1979), Solovieva (1985), Solovieva et ai (1985a, 

b), Kagarmanov Donakova (1990)v Izart et al. 

(1996), Izart et al. (1998), Makhlina étal, 

(1997), Vachard & Maslo (1996), Hinoir et al. 

(1996), Briand et al. (1998), Zhamoida (in 

press), Ensepbaev et ai (this volume) described 

the Carboniferous of the Ural, Moscow, Donets 

and Prccaspian (Kazakhstan) Basins. The 

Bashkirian and Moscovian show thin and 

medium bedded lime.stones in the Moscow and 

Ural Basins. L^uring this time, lhe Donets was a 

paralic basin with thick alternations of iluvial 

sandstone, palcosol, coal, marine limesione and 

claystone, deltaic siltstone and sandstone. In 

eastern Europe, fusulinid, conodont and coral 
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Fig. 1. — Location of cross-sections on the paleogeographic map of the North Hemisphere during the Lower Permian modified after 
Scolese & Langford (1995). Land in while. shallow sea in stipple, océan in waves, active plate boundaries in bold lines. AB, cross- 
section of the northern Peri-Tethyan Basins: CD. cross-section of the Tethyan Basins; EF, cross-section of the Southern Peri- 
Tethyan Basins. 

biozones werc defined for the Bashkirian, ne a bioscracigraphy and a chronoscracigraphy 

Moscovian> Kasimovian> Gzhelian and marine Framework (Fig. 5). The distribution of flora for 

Early Permian (Fig. 5). See also for ihc fusuli- the North France coal basin (Laveine 1987) and 

nids, Davv'dov (1996) and the table in Krainer &c microflora for western Europe (Clayton et ai 

Davydov (this volume) and tor che corals 1977) arc prcscnted for the Naniurian and 

Kossovaya (1996) and Kosso^^ya (this volume). Westphalian. Phe basins of Lorraine (Don.simonî 

In the paralic basin.s oi western Europe, the 1981), the Netherlands (Geluk), the Ruhr 

Namurian and the Westphalian présent thick (Fiebig 1969; Josten 1991), Poland (Zdanowski 

alternations of fluvial sandsione, palcosoL coal, & Zaltowa 1995), the Czech (Üplusril Pesek 

marine, lagoonal and lacustrine claystone, deltaic this volume) and Slovak (Vozarova this volume) 

siltstone and sandstone. The flora allows to défi- Republics, the Caucasus (Chernyavsky et al. 
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Fig. 2. — The formations of the northern Peri-Tethyan Basins. 

1978) and North Turkey (Zonguldak; Kerey et 

al. 1985; Gôrur et ai 1997) are also considered 

in this study. The Donets Basin is the only 

northern Peri-Tethyan Basin, where the corréla¬ 

tion between the marine and continental 

domains has been attempted. In this basin, the 
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Fig. 3. — The formations of the Tethyan Basins. 
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Fig. 4. — The formations of the Southern Peri-Tethyan Basins. 
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flora arc closed to western Europe unes 

(Fissunenko &c Laveine 1984), but some diffé¬ 

rences could bc somctimes noted. The microflora 

présents a local bjozonation (Coquel étal 1984). 

At the boundary bcm^ecn the Wesrphalian R and 

C, a disharmony h observed in the appearance of 

species more precocious or later in the Doaets 

Basin rhan in western Europe. 1 hé base ot the 

Moscovian would be inside the Westplialian B or 

ai the base ofrhê Wesiphalian C (Fig. S). 

Corrélations are prupü.sed for the Kasiinovian- 

Gzhclian-Orenburgian and the Stephanian- 

Autunian in the northern Péri-Icthyan domain. 

The Kasimovian, tlie Gzhelian and clic 

Orenburgian show thin linie.stones in the 

Moscow Basin and rhick paralic faciès in the 

Donets Basin. The Kasimovian, the Gzhelian 

and the Orenburgian (Fig. 5) présent fusulinid, 

conodonr and coral biozoncs in the Moscow, 

Ural and Ponets Basins. Davydov (1990> 1992) 

moved the Ultradaixlna bosbytauensis biozone 

from the Asselian to the late Gzhelian- The 

houndanes of rhis biozone présent an iincertain- 

ly, becausc Davydov defined chis biozone in the 

carbonated marine fâcics of the pre-Donets Basin 

in Russia, whcreas chc Donets Basin in Ukraine 

shows lagoonal faciès without fusulinids. Then, 

Davydov (1996) put the Üaixtna sokemis and 

Uliradaixinn bo^bytanensis hiozones in the 

Orenburgian, between the Gzhdian and the 

Asselian. The boundary between the Carbo¬ 

niferous and the Permian is located at the top ot 

the Orenburgian. The Srephanian, defined in clic 

limnic basin of Saint-Étienne, was subdividcd by 

Doubinger et al (199SJ into a carly Stephanian 

(Barruelian) corresponding to the Stephanian A 

and an late Stephanian (Forezian) coricsponding 

to the Stephanian B and G with a précise biozo¬ 

nation of flora (Fig. 5). l'hc Stephanian présents 

breccia along the sides ot the basin and beustrine 

claystone and coal in the center (Becq-Giraudon 

et al. 1995, Mctcier this paper), The early 

Stephanian exhibits hygrophytic l.ycopliytes and 

Filicophytes (Pecopteris Astherolbeca lamuria- 

na  ̂Fig. 5) and présents Westplialian affinities. 

The lace Stephanian shows hygrophyric 

Pteridosperma-phyces and Lycophytes. 

pteris sp-, Pecopteris sp., Sphenoptens sp., Aietho- 

pteris zeillerl Sphenophyllmn angustifoUuni} and 

somc occurrences of xcrophytic plants (Auttinia 

coajeria  ̂Lodema mcklcsii). The biozonaçion of 

Clayton et al (1977) applies in Saint-Étienne 

wirh some occurrences of xcrophytic sporcs wirh 

Potûineisporites tiovicus and Virtatina sp. 

Alternation of hygrophyric and 'cerophjaic floras 

and microfloras are observed chroiigh the late 

Stephanian in numerous basins (Broutin et al 

1986, 1990). The basins of Lorraine (Donsimoni 

1981 ). the Saale (Schneidert ^ Gebhardt 199.5), 

Poland (Zdanowski* this paper), the Czech 

(Opiusti! this paper) and Siovak (Vozarova chis 

paper) I6:pubiics, the Caucasus (Chernyavsk}  ̂et 

al 1978) and North Turkey (Kerey ei al 1985) 

are also considered. In the Donets Basin (fhg. 8), 

chc hiûzonation of flora is local (Boyanna, in 

press, Izart et ai 1998) wirh some cornmon 

plants as Astherotbeca lawuriann in the lace 

Stephanian. There were alrernations of hygro- 

phytic and xerophyric flora and microflora 

{Latieina nickleshy Potorïmsptmtes novian) in the 

Orenburgian (Sfschegolcv Aisenverg et al. 

1978; Stschegolev Kozitskaya 1984; Izarf étal 

1998), The Kasimovian (Fig. 8) would be équi¬ 

valent to the early Stephanian. The Gzhehan 

(Fig. 8) would be rhe équivalent of rhe late 

Stephanian, the Orenburgian of tbe early 

Autiinian p.p. if  we refer to the appearance of tbe 

xerophyric plants, or of the late Stephanian if  we 

refer to rhe acme of the xerophyric plants. The 

beginning of the sédimentation in rhe 

Stephanian and Autunian Basin.s thar dépends on 

cheir tccconic openLng will  bc heterochronous in 

western Europe. 

Corrélations arc proposed between rhe marine 

and continental Early Permian in the northern 

Peri-Tcthyan domain. The marine Early Permian 

was defined in the Ural Basin (Chuvashov 1993). 

The Asselian, the Sakmarian, the Artinskian 

Stages hâve a carbonate faciès wbeieas lhe 

Kungurian is evaporiiic. Bioz.ones ot fusulinids, 

conodonts and corals were defined (Fig. 8). The 

new Permian chrono.stradgraphic subdivisions 

(Yugan 1996; Yugan étal 1997) were urilized. In 

the Moscow Basin, the Asselian is carbonated 

and in rhe Donets Basin, the Asselian and rhe 

Sakrnprian exhibit red claystone and evaporites. 

The Autunian, defined in the limnic basin of 

Aucun (Fig, 5), shows fluvial sandstone and 
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274 
Ma 

277 
Ma 

283 
Ma 

290 
Ma 

296 
Ma 

302 
Ma 

305 
Ma 

311 
Ma 

319 
Ma 

lacustrinc claystone with xerophytic Rora and 

microfloni {Autinitn  coïifertiu Rhnchiphyllum 

schenkii  ̂Potonieisporites sp., Vittatiria sp.)- The 

Saar-Nahe Basin présents red fluvial sandsrone 

and lacustrinc black shalc (Stapf 1997). The 

Saalc Basin in Gcrmany (Schneider Gebhardt 

1993', Schneider et al. 1994, 1995; Schneider 

1996; Schneider & Rosslet in press) exhibics rwo 

informai liihological uniis named early and late 

‘'Rodicgend'\ ’l  he early '‘Roiliegend" includes 

grey conglomérâtes and sandstones tliai would 

bc dated to the Aurunian by plants {Auiunia 

confena) and die lare "Rodtegend" red conglo¬ 

mérâtes and sandstones chat woiild bc dared to 

the Saxonian by cracks ot rcprilc. The boundary 

of thèse Linirs présents an incertitude bervveen the 

basins of North Ciermany and the Saale 

(Menning 1995). The busins of Poland 

(ZdanowskJ this paper), chc Czcch (Oplustil this 

paper) and Slovak (Vozarova chi.s paper) 

Republics are al.so considered. In chc Donets 

Basin (hig. 5), the llora and microflora of the 

Asselian and Sakmarian Stages are xerophytic 

(Inosova et ai 1976) with AiUunla conferta  ̂

PotonkhpQritci sp. and Vittdivut sp. The climate 

changed from a humid tropical to a dr)' tropical 

climate (Parrish 1995). According to Schneider 

et al. (1994, 1995), the Karramysh, Nikituvsk 

and Slavjansk formâiions would be équivalent to 

chc early ‘*Rotlicgcnd” and the Krâmatorsk for¬ 

mation to the late '^Rotliegend'' with some incer¬ 

titudes. The Asselian would correspond to the 

Aucunian p.p. and the ^Sakmarian, Aninskian and 

Kungurian lo the Saxonian (Fig. 8). 

Coffclations arc proposed in ihc Tcdiyan (Fig. 6) 

and .Southern Peri-d'ethyan domains (Fig. 7). The 

Bashkirian and Moscovian are dated hy fusuli- 

nids in the paralic basin of clie Canrabrian zone 

in Palcncia (Lys 1988a) and in the central 

Asturias (Granados et al. 1985), the limestones 

of the Picos de Curopa (Villa 1985; Villa et al 

1993), Tuscany (Vai 199 R 1994; Pasini & Vai 

1997), castern Elbourz (Jenny et ai 1978; jenny- 

Deshusses 1983), Mezaril, Algeria (Nedjari 

Fig. 8. — Corrélations of the continental and marine Uate 
Carboniferous and Early Permian of the Tethyan and Peri- 
Tethyan Basins. Oblique lines; uncertainty. 
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1982; Lys 1988a), 'lunisia (Lys 1988b), Turkey 

(Monod 1977; Lys 19SSa), Libya (Massa & 

Vachard 1979; Vachard et ai 1993), Lgypt (Kora 

1995), Syria (Al Youssef &c Aycd 1992). The 

Garnie Alps (Stbënlaub 1992; lO’aiacr 1993; Vai 

1991; Vai 6c VenTurljii 1997; Kraincr & 

Davydov, chis volume} presenr only ihc late 

Moscovian. Some marine bands daced ro the 

Moscovian are known in Mor(»cco, Jerada 

(Owodenko 1976) and in Algeria, Bechar 

(Deleau 1951). The Kasimovian is found eve- 

r)^here cxccpt in Algeria (Bechan. Mezarif). The 

Gzhelian and the Orenburgian are found eve- 

rywherc except in Spain, Algeria (Bechar, 

Mezarif) and Southern Tunisia (Lys 1988b). The 

marine Early Permian is found everywhere except 

in Spain  ̂Algeria (Bechar, Mezarif) and Libya 

(Ghadames). The marine faciès of the Late 

Carboniferous and Early Permian are unknown 

in Saiidi Arabia. In Oman, the Early Permian 

présents marine and continental Icvcls (Broutin 

et ai 1995; yVngiolini 1997). 

The Wesrphalian is paralic in central Asrurias, in 

Jerada (Morocco) and in Bechar (Algeria). The 

hygrophyric flora and microtlora arc dated the 

Westphalian A to D in cenlral Asturias (Leyva et 

ai 1985a, b, c; Granado.s et uL 1985; Saenz de 

Santa Maria et al. 1985; Wagner ôc Alvarez 

1991) and in Jerada (Owodenlvo 1976; Desreucq 

et ai 1988; l/art 1991), the Westphalian C and 

D in Bechar (Deleau 1951; Coqucl et al, 1988). 

Elsewhcrc the base of the Moscovian could be 

located in Spain insidc the Westphalian A or B 

(Wagner & Bowman 1983: Granados et al. 

1985; Le)^a et al. I985a, b, c; Martinez Dias et 

al. 1985; Ginkel & Villa 1996), and in Algeria at 

the base of the Westphalian C (Lys 1988a) as in 

eastern Europe, but lhere is an objection; an eus- 

taric evenr is synchrortous everywhere in the 

World, or vhe appearance of plants in the 

Westphalian of Spain présents a disharmony. Tn 

Libya (Massa et ai 1980; Coquel étal, 1988), in 

Saudi Arabia (Owens ôc Turner 1995), in Oman 

(Love 1994) as in Gondwan;iland, a xerophytic 

microflora wirh Potoniehparites sp. is known in 

the Westphalian D. 

In the Cantabrian zone in Palencia, Bouroz et al. 

(1972), Wagner 6i Wlnklei-Piins (1985, 1991, 

1993) defined the Cantabrian and the 

Stephanian in the interval attribured by Lys 

(1988a) to the late Moscovian (Myachkovian) 

and the K;tsimovian. The comparison between 

the flora and microflora (Coqucl ô: Rodriguez 

1995) does not allow to diflerentialc ihe 

Cantabrian and the Stephanian. l’he prccocious 

recconic opening ol the basin of the Cantabrian 

zone in Palencia would cxplaln the presence of 

cbe Cantabrian in rhis basin and its absence in 

tbc Saint-Étienne Basin. The lower part of the 

Cantabrian could bc connected with rhe 

Westphalian D and tbe upper paj’C wkh the early 

Stephanian. In the Garnie Alps, Krainer (1993) 

reported in the Kasimovian and the Gzhelian 

hygrophytic flora dated to rhe Stephanian 

[Pecoptem sp., Sphcnophyllnm sp.). In Morocco, 

hygroph)’tic plants dated to the late Stephanian 

exist in the High Arias (Beauchamp et al, 1986; 

Doubinger &c Roy-Dias I98S, 1986; Aassoumi 

1994) , In Oman, Love (1994) described micro- 

riora Microhiiculispora known in the 

Gondwan-aland. The équivalence between the 

Kasimovian-Gzhelian and the Stephanian is esta- 

blished in the Tethyan domain, but not in ihe 

Southern Peri-Tethyan domain. 

The Autunian présents xerophytic plants 

{Aiitunia  eonferta) in the Garnie Alps (Krâiner 

1993) and in Spain wherc in addition the 

Saxonian exists (Martinez-Gai'cia 1991). 4 he 

Autunian and the Saxonian cxhibii xerophytic 

flora and microflora with Lodevia aicklesii., 

Rhacbiphyllum schctikti, Poioriieisporites sp. and 

Vittatïna sp. in central Morocco (Broutin et al. 

1987; El Warcitl et al. 1986, 1990; Aassoumi 

1994) . Doubinger 6c Fabre (1983) arrributed to 

the Autunian a microflora with Tarispara sp., 

Potottlehporites at the top ot the Bechar Sériés, 

lu Oman, Love (1994) distinguished the biozone 

Cycadopiîes ro the Asselian and Sakmarian 

and the biozone Kbtgiacolpues dated to the late 

Sakmarian to Kungurian, known in Gondwana- 

land. In the Salr Range (Pakistan), the biozone 

Cycadopîtes (Iqbal 1993 and this volume) was 

found at the base of the Waccha Formation, cor- 

responding to the Sakmarian-Artin.skian interval. 

Every'where, the correlatlon.s arc imprécise bet- 

ween the marine and continental Peirnian. 
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LATITUDINAL  CORRELATIONS 

The stratigraphie corrélations provided by the 

plants of the continental domain will  dépend on 

the latitudinal location of each domain. 

Following the position, of the continents accor- 

ding to Scocese & McKerrow (1990), chis hypo- 

chesis can be tested on the basis of the relations 

between the hygrophytic plants and rhe equaro- 

rial-humid tropical climate and between the 

xerophytic plants and the dry tropical-desert cli¬ 

mate. The géographie zonation of climate has 

been described in ccrm of floral biomes for the 

Early Permian (Sakmarian) and Late Permian 

(Kazanian) by Zicgler (1990) and Ziegler et ai 

(1997). The biomes arc: (1) équatorial and tropi¬ 

cal everwet, (2) tropical and subtropical summer- 

wet, (3) Coastal and inland tropical desert, (4) 

winterwet, (5) western and easteru warm tempe- 

rate, (6) western and eastem cool temperate, (7) 

midlaritude desert, (8) cold temperatc, (9) arceic 

and (10) glacial. This approach has been adapted 

from a climate study of the Recent. The sédi¬ 

ments gave âlso informations about rhe cliraates: 

coal in various climates (cold to tropical), reef in 

tropical climate, evaporitc in dry tropical or 

desert climate, cillites in cold climate. Numetous 

paleoclimate sçudies exist for the Permian: 

Parrish (1995), Kutzbach & Gailimore (1989), 

Kutzbach ôc Ziegler (1993), Barron & Fawcett 

(1995); Crowell 1995. Ali  these scudies exhibit 

from Late Carboniferous to Trias an increase of 

the aridiry in the humid tropical zone, that wâs 

explained by the perfect symmetry of the conti¬ 

nental surfaces ac the equator, that implied a 

warm and dry climate with monsoons. In the 

northern Peri-Tethyan domain, the location of 

western and easfern Europe was between the 

equator and 5“N during the Westphalian, bet¬ 

ween 5°N and 10‘^N during the Early Permian 

(Fig. 1). AU the basins werc located inside the 

same latitudinal zone and the latitudinal corréla¬ 

tions are excellent. The Westphalian présents 

hygrophytic plants and coal in rhe everwet 

biome, rhe vStephanian alternation of hygrophy¬ 

tic and xerophytic plants (Saint-Etienne, Saale, 

Donets) and alternation ol red beds and grey 

beds with coal (Lorraine, Saale, Czech Republic, 

Slovakia, Donets) explained by period of mon- 

soon in rhe summerwet biome. The Autunian 

exhibits xeroph)nic plants growing on the slopes 

ol basins and alternation of red beds and lacustri- 

ne black shale (Autun, Lorraine, Saar-Nahe, 

Saale, Czech Republic and Slovakia) or coal 

(Donets) in rhe summerwer biome. The 

Saxonian présents xerophytic plants, red beds, 

calcretes and evaporites (Saale, Czech Republic, 

Slovakia, Donets, Russian platform) in the sub¬ 

tropical desert biome. 

lu the Tethyan domain (Fig. 1). Spain, Iraly and 

the Garnie Alps were located ut 5°S during che 

Westphalian and Stephanian and at the equator 

during the Early Permian. U'he Westphalian and 

Stephanian présent hygrophytic plants and coal 

in the everwet biome, the Aurunian xerophytic 

plants growing on the slopes of basins and red 

beds in the summerwet biome, the Saxonian 

xerophytic plants and red beds in the subtropical 

desert biome in spite of irs location ac the equa- 

cor. The présence of this subtropical biome ac rhe 

equator can be explained by the perfect symme- 

cry of the continental surfaces at the equator 

(Parrish 1995). The corrélations are excellent 

between the northern Peri-Tethyan and Tethyan 

domains. Fhe présence ol two opposite climates 

at the equator during the Westphalian and the 

Early Permian makes the corrélations casier, 

lu the Southern Peri-Tethyan domain (Fig. 1), 

North Africa was located at 10*^5 during rhe 

Westphalian and at the equaior during the Early 

Permian. Libya, Eg)'pt and Saudi Arabia were 

located ar the 25°S during thé Westphalian and 

20°S during the Early Permian: Oman and the 

Sait Range were located at 50°S during the 

Westphalian and at 40®S during the Early 

Permian. In North Africa, the Westphalian and 

the Stephanian présent hygrophytic plants and 

côal in the êverwet biome, the Aurunian xero- 

phytic plants growing on che .slopes of basins and 

red beds in the summerwet biome, the Saxonian 

xerophytic planrs aqd red beds in the subtropical 

desert biome in spite of its location at the eqüa- 

tor and for the same reason as the Tethyan 

domain. Tn Libya, Egypr and Saudi Arabia, che 

plants were xerophytic during che Westphalian 

and the Early Permian. In Oman and the Sait 

Range as in ail Gondwanaland, the plants lived 

in a cool to temperatc climate. These different 

536 • GEODIVERSfTAS • 1998 • 20(4) 



Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

latitudinaJ locations make the corrélations diffl-  

cult betwccn Europe and GondwanaJand. 

During the Late Carboniferous and Early 

Permian. three realms are dePuied (Ziegler 1990): 

the tropical Cathaysian (biome I) in China and 

Euramerican-Atlantic in Europe and Norih 

America (biome 1 during Carboniferous and 

biomes 2 and 3 during Permian) realm, the 

North temperatc Angaran rcalm (biomes 4 ro 8) 

in Siberia and rhe Southern temperate 

Gondwanan realm (biomes 5 lo 10) in 

Gondwana. Biome 1, represented by tropical 

rainforests populared by arborescent hygrophytic 

flora, was known in China during che 

Carboniferous and Permian and in Europe and 

North America during chc Late Carboniferous. 

Biome 2 was represented by Catltpkrh and pri¬ 

mitive conifers ( Wulchia) during rhe Early 

Permian in Europe. North Airica and Norrh 

America. Biome 6 was represenred by Glossopteris 

and Biome 8 by Gangamopteru in Gondwana. 

CORRELATIONS FOUND ON THE 

SEQUENCE STRATIGRAPHY 

A sequcnce stratigraphy of rhe Carboniferous 

and Permian was builr by Ross Ross (1987. 

1994, 199S), Second orden third order (Figs 5  ̂

7), fourth order and high frequency sequences 

were defined in eastern Europe in Moscow Basin 

(Briand et al. 1998), the Donets Ba.sin (Izart ei 

ai 1996 and 1998) and the Central Ural Basin 

(Izart et aL 1998), and in the western Europe in 

paralic and limnic basins (Izart bc Vachard 

1994), in che foreland basin of Asturias and in 

the rift basin of ihe Garnie Alps (Samankassou 

1997; Vai & Venturini 1997; Krainer Ôr 

Davydov. this volume), in the intraconcinental 

basins or the marine platform of North Africa 

(Izart 1991). 

For the Late Carboniferous, the same number of 

third order and second order sequence.s was 

found in the Moscow and Donets Basins and a 

different number in western Europe. In rhe 

Moscow and Donets Basins, the Moscovian, 

Kasimovian and Gzhelian-Orenburgian deposits 

each form a second order sequence, the 

Moscovian is subdivided into four third order 

sequences*. the Kasimovian into three or four 

sequences and the Gzhelian-Orenburgian into 

four or five sequences. In western Europe, the 

Wesephalian présents four third order sequences, 

the Siephanian two, che Autunian one, the 

Saxonian one. The number of sequences is diffe¬ 

rent from Ross 6c Ross (1987), who used fourth 

order sequences. In eastern Europe, they rcsulted 

from rhe eustacy thar produced synchronous 

sequences and rectonics. In western Europe, the 

sequences are tectonically controlled and herero- 

chronous wich eastern Europe. 

For rhe Lare Carboniferous, the fourth order 

sequences (FOS, 400 000 y.) and high frequenc}' 

sequences (HFS, 40 000 y. to 250 000 y.) are 

variable everywhere, as shown by Izart 6c 
Vachard (1994) and rhese results: for Moscovian, 

eleven FOS and forty HFS in Moscow and cigh- 

reen FOS and one hundred HFS in Donets; for 

Kasimovian, elghc FOS and twenty HFS in 

Moscow, seven FOS and twenty-six HFS in 

Donets; for Gzhelian-Orenburgian, nine FOS 

and twenty-four HFS in Moscow, sixteen FOS 

and fifty-rwo HFS in Donets; for Westphalian, 

ten FOS in western Europe and for Westphalian 

C, four FOS and sixteen HFS in Hngland; four 

FOS and forty HFS in North France and 

Germany. Fhc number of FOS is diflcrent trom 

Ross 6c Ross (1987) and the number is variable 

everywhere. In the Moscow Basin, eustacy pre- 

vails ccrtainly over tectonics and in the Donets 

and western Europe Basins, tectonics prevail over 

eustacy. The average duration of HFS in rhe 

Moscow and western Europe Basins is near rhe 

pcriodicity of cccentricity (100 000 y.) and in vhe 

Donets Basin near the pcriodicity of obliquity 

(40 000 y\). Hü\vevcr, a better accuracy of time 

by radiüchronology is nceded to calibrâte these 

sequences. 

The Early Permian deposits in Central Ural form 

two second order sequences, one during Asselian 

and one during the Sakmarian and Ai'tinskjan, 

five third order sequences for che Asselian, three 

for che Sakmarian, rwo composite for Arrinsldan 

and one composite for the Kungurian. The Early 

Permian deposits in the Donets Basin form one 

second order sequence during the As.selian and 

the Sakmarian, three third order sequences 

during the Asselian and one during the 
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Sakmarian. The number of séquences is weakiy 
different from Ross & Ross ( J 987, 1994, 1995): 
five for Asselian, four or five for the Sakmarian, 
three or loin lor the Artinskian and une compo¬ 
site or two for ihe Kungurian. The&t sequences 
are comrolled by eusiacy and tecronics in the 
Ural foreland Basin and the Donets Basin. 
For the EarJy Permîan, the fourth order 
sequences (FOS) and high frequency sequences 
(HFS) are variable everywhere: for die Asselian, 
eleven FüS and cighreen HFS in Donets and a 
number superior to rweiuy-four HFS in Central 
Urals; for Sakmarian. nineiy-two FIFS in Central 
lirais; for the carly Artinskian (Bursevkian- 
Irginian)) seventeen HFS in Central Lirais, l'hese 
sequences are controlled by eustacy and tecto- 
nics. The average duration of HFS is near the 
periodicic)' of eccentricity (100 000 y.). 
Fhe tectonic control was important in the 
Asturias and ihc eustade control rule.s over in the 
Carnic Alps. The sequences are hecerochronous 
in the Asturias and synchronous with eastern 
Europe in the Carnic Alps, The tecronics prei^ails 
in the canrinenral basins of Morocco, the eusracy 
in the marine basins in Morocco, Algeria, 
Tunisia, l .ibya and Egypt. These sequences of the 
Southern Peri-Tethyan domain are heterochro- 
nous in the intracontincntal basins and synchro¬ 
nous with eastern Europe in the mâtine basins. 
The beginning ol the sédimentation in the conti¬ 
nental stages of the Late Carboniferous and Early 
Permian are hcterochronous according to the tec¬ 
tonic phases affecting each basin, even though it 
is synchronous in the marine stages rhar are 
Linder the control oi the eustacy. 

CONCLUSION 

Stratigraphie corrélations (Fig. 8) are proposed 
betw^een the marine and continental faciès in the 
northern Pcri-lethyan, Tethyan and Southern 
Peri-Tcthyan domains. The base of the 
Moscovian would be locaccd between the late 
part of the Westphalian B and tlie base of the 
Westphalian C in the northern Peri-Tethyan 
domain, berween the bases of the We.stphalian A 
and C in the Tethyan domain, at the base of rhe 
Westphalian C in the Southern Peri-Tethyan 

domain. The Moscovian would be équivalent to 
rhe Westphalian C and D in rhe northern and 
Southern Peri-Tethyan domains and ro an impré¬ 
cise time interval (Westphalian A to Cantabrian 
fi.fi.)  in rhe Tethyan domain. The Kasimovian 
would correspond lo rhe early Stephanian in rhe 
northern Peri-Tethyan domain, to the Canta¬ 
brian p.j}. and tbc early Stephanian in the 
Terkyan domain. The équivalence berween che 
Kasimovian and the early Stephanian is not esta- 
blishcd in rhe Southern Peri-Tethyan domain. 
The Gzhelian would be équivalent to the late 
Stephanian and the Orenburgian to rhe lower 
part of the Aiitunian in the northern Peri- 
Tethyan domain with an unceruinty, because we 
can choose eicher che appearancc of xcrophycic 
plants, or che acme for rhe définition of che base 
of rhe Autunian. In ihe Carnic Alps* rhe 
Gzhelian would be cquivalenc to rhe late 
Stephanian. The équivalence between ihe 
Gzhelian and che late Stephanian is not esrabli- 
shed in che Southern Peri-Tethyan domain. 1 he 
marine Early Permian would be équivalent to rhe 
continental Early Permian in ail rhe domains, rhe 
Autunian and the Saxonian remain difficult to 
separate, A laricudinal good corrélation is obser- 
ved on the continents except near Gondwana- 
land. A good corrélation linked with the eustacy 
is observed in rhe marine domain and a hetero- 
chrony in the beginning of rhe sédimentation 
linked with the tecronics is reported in the conti¬ 
nental domain. 
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APPENDIX 1 

Lare carboniferous and Early Permian logs and tables. 

Northern Peri-Tethyan Basins (logs T36); Tethyan Basins (logs 37-49); 

Southern Peri-Tethyan Basins (logs 50-62). 

Map. — Location of the logs or sections presented in the appendix 1. Map realized by the Peri-Tethys cartographie team. Pakistan 
table (62) is not located on the map. 1. log or section: 2, synthetic log or section. 
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LATE CARBONIFEROUS OF THE SAINT-ÉTIENNE BASIN 
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Log. 1. — Late Carboniferous of the Saint-Étienne Basin, coordinated by Mercier and Broutin. 1, Mercier (this paper); 2. Broutin (this 
paper). Saint-Étienne. France, 4“24’E - 45“27’N; Firminy, ex-SW, 4“15'E - 45“24‘N: La Fouillouse. ex-NW, 4®19'E - 45"30'N: W 

Saint-Chamond. 4-'30’E - 45'''29’N: Rlve-de*Gier, ex-NE, 4°37’E - 45°31’N. 
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2. — Autunian of the Autun Basin, coordinated by Broutin, after Broutin étal. (1996). Autun, France, 4°30’E - 
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LATE CARBONIFEROUS OF THE LORRAINE BASIN 

Log. 3. — Late Carboniferous of the Lorraine Basin, coordinated by Donsimoni, Laveine and Coquel, Sainte-Fontaine, 6°48’E 
49“30’N. 1, Donsimoni (this paper); 2, Laveine (this paper); 3. Coquel {this paper). 
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LATE CARBONIFEROUS OF THE LORRAINE BASIN 
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Log. 5. — Late Carboniferous of the Lorraine Basin, coordinated by Donsimoni, Laveine and Coquel, La Houve, 6®38’E - 48‘’45’N. 
1, Donsimoni (this paper); 2, Laveine {this paper); 3, Coquel (this paper). 
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WESTPHALIAN C-D OF THE NORTH FRANCE COAL BASIN 

4th order 3rd order 2nd order 
Marine 
band 
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WESTPHALIAN B 

Log. 6. — Westphalian C and D of the North France Basin, coordinated by Izart, Laveine and Coquel. 1, Izart after Bouroz et al. 
(1964): 2, Laveine {this paper); 3, Coquel (this paper). Hénin, North France, 3°E - 50°30’N. 
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THE NETHERLANDS COAL BASIN 
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Log. 7. — The Netherlands coal Basin, coordinated by Gelük, after Gelük (1997). Tubbergen-8, 6®53’E - 52°26’N. 
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LATE CARBONIFEROUS OF THE NORTHERN ENGLANO BASIN 

Log. 8 — Late Carboniferous of the Northern England Basin, coordinated by Izart, Izart (this paper) after Ramsbottom et al. (1978). 

Stafford. North England, 2°W • 52°50’N. 
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Log. 9. — Germany Basins. Westphalian of the Ruhr coal Basin, coordinated by Süss after Fiebig (1969) and Josten (1991). 
Lippermulde 1, Ruhr, Germany, 6°52'E - srST’N. 
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WESTPHALIAN D OF IBBENBÜHREN/OSNABRÜCK AREA (GERMANY) 
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Log. 10. — Germany Basins. Westphalian of the Ibbenbühren/Osnabrück area coordinated by Süss, after Josten (1991) 
Ibbenbühren, Osnabrück, 8°E * 52°20’N. 
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STEPHANIAN AND AUTUNIAN  OF THE SAALE (EASTERN GERMANY) BASIN 
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LoG. 11. — Germany Basins. Stephanian and Autunian of the Saale (eastern Germany) Basin, coordinated by Izart, Izart (this paper) 
after Schneider & Rossler (in press); 1, Broutin (this paper); 2, Lützner (1987). Halle. NE Saale, 12°E - 51°30’N: Tambach, SW 
Saale, 10®36’E - 50^48’N. 
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LAIE CARBONIFEROUS OF THE UPPER SILESIAN BASIN 

Log. 12. — Roland Basins. coordinated by Izart. Late Carboniferous of the upper Silesian Basin, Izart (this paper) after Zdanowski & 
Zakowa (1995). Katowice. Roland, 19°E - 50°15'N. 

LATE CARBONIFEROUS OF THE LUBLIN  BASIN 

Log. 13. — Roland Basins. coordinated by Izart. Late Carboniferous of the Lublin Basin, Izart (this paper) after Zdanowski & Zakowa 
(1995). Lubiin, Roland, 22M5’E - 51°15’N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE LOWER SILESIAN BASIN CZECH REPUBLIC 

Log. 14. — Czech Republic Basins, coordinated by Opiustit, Pesek, Martinek, Simunek & Drabkova. Late Carboniferous and Early 

Permian of the lower Silesian Basin. 1, Opiutil et al. (this volume); 2, this paper. Broumov. Czech Republic, 16"21 ’E * 50‘’35'N. 
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LATE CARBONIFEROUS IN THE CENTRAL AND WESTERN BOHEMIA 
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Dictyotriletes 

BASEMENT 

LoG. 15. — Czech Republic Basins, coordinated by Oplustil, Pesek, Martinek, Simunek & Drabkova. Late Carboniferous in the cen 
tral and western Bohemian. 1. Oplustil étal, (this volume); 2, this paper. Otruby, Czech Republic, 14'’06’E - 50°15’N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE BOSKOVICE FURROW 

Boskovice Formations Macroflora Pajynomorphs 
Western European 

Stages 

50r 

1 

Upper 

red 

Rosice- 

Oslavany 

Basal red 

Walchia piniformis 

Autunia conferta 

Auîunia naumanii 

Lodevia nicklesii 

Dichophyllum 
flabellifera 

Odontopteris 
minor 

Odontopteris 
osmondaeformis 

Odontopteris 
brardii 

Sphenophyllum 
angustifofium 

Potonieisporites 
novicus 

Florinites 
minutas 

AUTUNIAN  

UPPER 

STEPHANIAN 

STEPHANIAN C 

BASEMENT 

Log. 16. — Czech Republic Basins, coordinated by Oplustil, Pesek, Martinek, Simunek & Drabkova. Late Carboniferous and Early 

Permian of the Boskovice Furrow, after Oplustil étal, {this volume). Boskowice, Czech Republic, 16®25’E - 49''10’N. 
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Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

CARBONIFEROUS AND EARLY PERMIAN OF THE KRKONOSE BASIN 

Pé-1 Formations Macroflora Palynomorphs 
Western European Stages 

(1) (2) 

Prosecne Autunia conferta 

Vesicaspora spp. 
VittaUna costabHis 
Gardenaisporites 

glomus 
Knoxisporites glomus 

Endosporites formosus 

Vrchlabi 

Autunia conferta 

Ernestiodendron 
filiciforme 

Potonieisporites 
novicus 

Vittaina costabHis 

Protohapioxipinus spp. 

Hamia poIJinites 

AUTUNIAN  

Semily 

Ernestiodendron 
filiciforme 

Callipteris pteridium 

Alethopteris zeilleri 
Odontopteris 

osmudaeformis 

Cadiopora magna 
Spinisporites 

spinosus 

Potonieisporites 
novicus 

/ 
Syrenov 

Pecopteris unita 
Annularia slellata 
Sphenophyllum 
emarginatum 

Sphenophyllum 
oblongifolium 

Cadiospora magna 
Endosporites 

formosus 
Verrucosisporites 

sinensis 
Giltespieisporites spp. 

S 
T 

E 
P 

H 

A 
N 

I 
A 

N 

Kumburk 

100m 

9?  ̂

Alethopteris sp. 
Pecopteridium costei 

Nemejcopleris 
feminaeformis 

CANTABRIAN 

No microflora 

AUTUNIAN  

UPPER 
STEPHANIAN 

LOWER 

STEPHANIAN 

WESTPHALIAN D 

Log. 17. — Czech Republic Basins, coordinated by Opiustil, Pesek, Martinek, Simunek & Drabkova. Carboniferous and Early 
Permian of the Krkonose Basin, 1, Martinek étal, this volume; 2. this paper. Prosecne. Czech Republie, 15®41'E - 50°34'N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE KRUSNE HORY MOUNTAINS 

Log. 18. — Czech Republic Basins, coordinated by Oplustil, Pesek, Martinek, Simunek & Drabkova. Late Carboniferous and Early 
Permian of the Krusne hoty Mountains, after Oplustil et al. (this volume). Krusne Hory, Czech Republic, 13°24’E - 50°37'N. 
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Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

MOSCOVIAN OF THE NORTHERN GEMERIC UNIT 

N Gemeric 

mm 
Formations Macroflora Palynomorphs 

Western Européen 
Stages 

50 m 

Hamor 

Angulisporites 
splendidus 

Reticulasporites 
irregularis 

Apiculatisporites 
raistrickii 

IHinites elegans 
Thymospora 

thiessenii 

WESTPHALIAN 
C-D 

WESTPHALIAN 
A-B 

Log. 19. — Slovak Republic Basins, coordinated by Vozarova. Moscovian of the northern Gemeric unit (Slovak Republic), after 
Vozarova {this paper). Northern Gemeric, Slovak Republic, 20°30’E - 48®55’N. 
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Formations Macroflora Palynomorphs Western European 
Stages 

Petrova 
Hora 

Vittatina div. sp. 

Nuskoisporites 
dulhuntyi 

Limitisporites 
moesensis 

SAXONIAN 

AUTUNIAN  



Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

LATE CARBONIFEROUS OF THE ZEMPLINIC UNIT 

Zemplinic Formations Macroflora Palynomorphs 
Western Européen 

Stages 

Kasov 

Bgggg 
Trna 

Luhyna 

Dadoxylon sp. 

Columinisporites 
ovalis 

Thymospora 
perverrucosa 

Vestispora 
fenestrata 

Cyclogranisporites 
pergranuius 

Stigmaria ficoides 

Pecopîeris cyathea 
Cordaites 

borrassifolius 

Asterotheca 
arborescens 

Alethopteris bohemica 

Sphenophyllum 
oblongifolium 

Annularia 
pseudostellata 

Columinisporites 

Lycospora 
granulata 
Torispora 
faevigata 

Densospontes 
piicatus 

Bndosporites div. sp. 
Torispora securis 

Thymospora 
thiessenii 

Thymospora 
perverucosa 

Calamites cistii 
Pecoptehs cf miltonii 

Asterophyllites 
trichomatosus 

Lycospora pusilla 
Laevigatosporites sp. 
Dendosporites div. sp. 

STEPHANIAN 

Cerhov 

100m 

Triquitres tricuspis 
Microretfculati- 

sporites 
sulcatus 

Cyrratriradites 
trizonarius 

WESTPHALIAN 
C-D 

Log. 21. — Slovak Republic Basins, coordinated by Vozarova. Late Carboniferous of the Zemplinic unit (Slovak Republic), after 
Vozarova (this paper). Zemplinic, Slovak Republic, 21°44’E - 48°30’N. 
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AUTUNIAN  AND SAXONIAN OF THE ZEMPLINIC UNIT 

Zemplinic Formations Macroflora Palynomorphs 
Western European 

Stages 

Cernochov 

Lueckisporites 
virkkiae 
Striatites 
hchteri 

s 

Lueckisporites 
virkkiae 

Jugasporites 
delasaucei 

Limitisporites 
rectus 

LtynaZ/sporifes div. sp. 

Klausipollenites 
schaubegeri 
Falcisporites 

zapfei 

Cejkov 

25 m ÿÿîÿÿ; 
.S'S'SiSiV 

Vitîatina div. sp. 

Florinites div. sp. 

Potonieisporites 
radiosus 

Potonieisporites 
novicus 

Nuskoisporites 
dulhuntyi 

THURINGIAN ? 

SAXONIAN 

AUTUNIAN  

Log. 22. — Slovak Republic Basins, coordinated by Vozarova. Autunian and Saxonian of the Zemplinic unit (Slovak Republie), after 
Vozarova (this paper). Zemplinic, Slovak Republic, 21°44’E - 48°30’N. 

566 GEODIVERSITAS • 1998 • 20(4) 



Continental and marine Tethyan and Perî-Tethyan Basins during the Late Carboniferous and the Eariy Permian 

STEPHANIAN OF THE HRONIC UNIT 

Hronic Formations Macroflora Palynomorphs Western European 
_Stages 

soi 
m 

Nizna 
Boca 

Asterotheca miltonii 

Asterotheca 
arborescens 

Cordaites 
palmaeformis 

Callipteridium 
gigas 

Laevigasporites 
div. sp. 

Cyclogranisporites 
densus 

Cadiospora 
magna 

Allatisporites 
verrucosus 

Potonieisporites 
div. sp. 

Disaccites striatiti 

Torispora securis 

Lycospora pusilla 

Crassispora kosankei 

Laevigatosporites 
vulgaris 

Thymospora 
pseudothiessenii 

STEPHANIAN 

Log. 23. — Slovak Republic Basins, coordinated by Vozarova. Stephanian of the Hronic unit (Slovak Republic), after Vozarova (this 
paper). Hronic, Slovak Republic, 19®58’E - 49°03’N. 
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AUTUNIAN  AND SAXONIAN OF THE HRONIC UNIT 

Hronic Formations Macroflora Palynomorphs 
Western European 

Stages 

Maiuzina 

Bsîsara 

80 m 

Latensina trileta 

Potonieisporiîes 
radiosus 

Potonieisporiîes 
novicus 

Limitisporites 
rectus 

Jugasporites 
delassaucei 

Vittatina ovalis 

Spinosporites exiguus 

Cordaitina sp. 

Vittatina div. sp. 

Punctatisporites 
speciosus 

Columinisporites 
ovalis 

Ftorinites luberae 

Latensina trileta 
Potonieisporites 

div. sp. 
Illinites unicus 

Disaccites striatiti 
Nuskoisporites 

dulhuntyi 

SAXONIAN 

AUTUNIAN  

Log. 24. — Slovak Republic Basins, coordinated by Vozarova. Autunian and Saxonian of the Hronic unit (Slovak Republic), after 
Vozarova (this paper). Hronic, Slovak Republic, 19°58'E - 49°03’N. 
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Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

AUTUNIAN  AND SAXONIAN OF THE SOUTHERN GEMERIC UNIT 

LoG. 25. — Slovak Republie Basins, coordinated by Vozarova. Autunian and Saxonian of the Southern Gemeric unit, after Vozarova 
(this paper). Southern Gemeric, Slovak Republie, 20®18’E - ABMO’N.  
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IzartA. étal. 

LATE CARBONIFEROUS OF THE NORTHERN TURKEY BASIN 

Zonguldak 

1 

Formations Macroflora 
Western Européen 

Stages 

AUTUNIAN  

STEPHANIAN ? 

k' 

Kizilli  

"TK-TT- 

Neuropteris 
ovata 

Laveineoptehs 
rarinervis 

WESTPHALIAN 
D 

50ri 
Karadon 

Neuropteris obliqua 

Paripteris linguaefolia 

Mariopteris muricata 

WESTPHALIAN 
C 

WESTPHALIAN B 

Log. 26. — Late Carboniferous of the Northern Turkey Basin, coordinated by Izart, Izart (this paper) after Gôrur et ai. (1997) and 
Kerey étal. (1985). Zonguldak, North Turkey, 3V30’E - 4n5’N. 
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Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

LATE CARBONIFEROUS OF THE CAUCASUS BASIN 

N 

100 

Log. 27. — Late Carboniferous of the Caucasus Basin, coordinated by Izart, Izart (this paper) after Chernyavsky et al. (1978) 
Labinskoe, Russia, 42°E • 44°N. 

Caucasus Formations Macroflora 
Western European 

Stages 
Eastern European 

Stages 

Walchia piniformis AUTUNIAN  

UPPER 
STEPHANIAN 

Asterotheca 
hemiîelioides 

Annularia 
stellata 

Sigillaria 
brardii 

LOWER 
STEPHANIAN 

Sphenophyllum 
emarginatum 

WESTPHALIAN 
D 

PERMIAN ? 
GZHELIAN 

KASIMOVIAN  

Myachkovian 

Podolskian 

TT-TT" 

Sphenophyllum 
majus 

Linopteris obliqua 
Neuropteris 
giganîea 

WESTPHALIAN 
C 

Kashirian 

Vereian 
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Izart A. et al. 

VEREiAN ANO KASHIRtAN OF THE OONETS BASIN 

Bore holes 
771/849 ordef 

SEQUENCES (1) 

3rd order 12nd order Formations Fusuiimds (2) Cooodonts (3) 

fü&ohrtetta 
subpuict^Ta 

_• 

Marievsky 

Macroftora (4) 

Streptognathodus 
transilwus 

Gondoletta 
donbûssica 

Neogrxathodus 
coiomb^ensis 

Palynomorphs 
<5) 

Torispora 
securis 

Knoxisporlles 
hageni 

_ _ _ Aljutovella or § 
<« 

pnscoidea Neognathodus M 
S 

atokaensis I 
1 

TST 1 1 ' g 
s 

LST ; 1 1 
TST J 1" 

1 
**— 1 

i  -S 

HST , 
1 Kamensky i 1 ' S 1 s 

Declinognathodus 1 
 !' 1 

donetzianus t 

TST 

Aljutovella 
aljulovica 

Idiognathodus 
fossaïus 

1 
& 

1 
Declinognathodus & 

LST LST 
margirwdosos 

Murospora 
kosanket 

Apiculaiispofiias 
grumosus 

West and East European 
Stages 

W 

B 

Log. 28. — Donets Basin (Ukraine), coordinated by Izart et al. (1996.1998). Vereian and Kashirian of the Donets Basin, 1, Izart et 
al. (1996): 2. Vachard & Maslo (this paper); 3. Kozitkaya (this paper); 4. Laveine (this paper); 5, Coquel (this paper). Boreholes 

771/849. 38"30'E-48"12’N. 

PODOLSKIAN ANO MYACHKOVIAN  OF THE DONETS BASIN 

Bore hole 649 
/ KalinovQ 

SEQUENCES {1) 

4th order 3rd order | 2nd order Formations Fusulinids (2) ConodontsO) Macrotlora (4) i Palynomorphs (5) West and East European 
I otâQÔS 

Sanjarovsky Fusulina 
cylîndrica 

— HST 

Sabovsky Fusullnella 
colaniae 

^ TST 

Streptognaihoüus 
cancpHûSPS 

Streploçnathodus 
atf. exceisos 

Neognathodüs 
inaequBlis 

NeognalhoPua 
roupdyl ' 

Gondotana 
etegantpia 

Stœptogtiaihodus 
conanms 

GondoteHa 
laevis 

Idiognalhodus 
roDustus 

Streptognathoaus 
dtssectus 

IdiognatPodua 
00(iQütJS 

liAognathodus 
planiis 

I i |i 

C-VL 

Cadiospora spp. 

Vestispora 
laevigata 

W 
E 
S 
T 
P 
H 
A 
L 
I 

Log. 29. — Donets Basin (Ukraine), coordinated by Izart et al. (1996. 1998), Podolskian and Myachkovian of the Donets Basin. 
1. Izart et al. (1996); 2, Vachard & Maslo (this paper); 3, Kozitkaya (this paper); 4, Laveine (this paper); 5, Coquel (this paper). 
Boreholes 771/849. 38*30’E - 48“12’N. 
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Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

KASIMOVIAN  OFTHE DONETS BASIN 
SEQUENCES (1) 

Kalinovo 

“'’fN  
4th ordsf ' 3rd order 2nd order Formations 

Fusullnids 

(2) 

Conodonls 

(3) 

Macroflora 

(4) 

Palynomorphs 

(5) 

West and East European 

Stages 

1 ' 1 HST / 
HST / Jnttcnes Streptognathodus 1 L 

: / 
j  

acütiis 
T/jtoiôs 

oppietus 
w UPPER 

. / MFS uuasrarcPCufi Stfoptognaihodus E 1 

otaganMus R 

TST'-  ̂1 Thymospora spp. 
- 

HST  
1 / Asterotheca 
 ' Von ((parus lamurlana S 

MIDDLE M 

0 . c.-_ 1 TST MFS Torezky morttiparus 
Sttaptognathodus 

Neuroptens 
ovata 

Caülospora spp T 
E 

- 
HST 

Pa»(r>cvWs 

psauop- 
moPtipatx/s 

opt^stus 
Siraptognathodus 

sasfiWaks 
Polonietaporiles 

novicus- 

P 
H 1 

A 1 

V 

A 

TST 
TST 

bhardwajii 
complex 

' N 

1 LOWER 

N 

_ , 1 Obsoietas Streptognathodus A 

N 

LST 

Ot>$OWO$ Neognathodus 
r -- 

LST inaeguatis 

Log. 30. — Donets Basin (Ukraine), coordinated by Izarl étal. (1996,1998). Kasimovian of the Donets Basin. 1, Izart étal. (1996); 2, 
Vachard & Maslo (this paper); 3, Kozitkaya (this paper); 4. Stchegolev (this paper); 5, Broutin (this paper). Kalinovo cross-section, 
38°48’E-48°36’N. 

SEQUENCES (1)_ GZHELIAN OFTHE DONETS BASIN 
Conodonls 

O) 
Macroflora 

(4) 
A s.. S. g.. ASE 

Bmestiodendron 
ifiliçifpfmis\_ -_|i 

Palynomorphs 
i5)_ 

ASA 
I 

Streptognslhodus 
elongalus 

Asterotheca 
aaut>r&0i 

Sphûfioptsns - 
gormantcii ' 

Aiéthoptens 
subetBçans 

Sireptognaihodus 
elegantukis 

PRL 

Pffaoptena 
arcuala 

Rammervia 
mariaptofoKitts 

Lodevia 

nicklesti 

A dansHolm ._ 

OdonioptBfis *  

ostnundaehrmls- 

Idlognathodus 
lobulatus 

Streptognathodus 
elegantulus 

Odontopteris 
jakowlevi 

Asterotheca 
densifolia 

Neuroptens 
auriculata 

West and East Europe 
_Stages 

Log. 31. — Donets Basin (Ukraine), coordinated by Izart et al. (1996,1998). Gzhelian and Orenburgian of the Donets Basin. 1, Izart 

et al. (1996); 2, Vachard & Maslo (this paper); 3, Kozitkaya (this paper); 4, Stchegolev (this paper); 5, Broutin (this paper). Kalinovo 
cross-section. 38''48’E - 48“36’N. 
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EARLY PERMIAN OF THE DONETS BASIN 

SEQUENCES (1) 

Ivano- 

darlevka 41^ 3rç| ^der 2nd order Formations Fusulinids (2| Macrotlora (3) Palynomorphs (4) 
West and East European 

Stages 

TST 
-MFS 

TST 

HST ' 

TST 

LST LST 

Schwagenna 

moelleri 

SlavJansK 

Sphaeroschwagerina 
sphaerica 

Schwagenna firwa 

Sphaofoschwagerina 
inoôilen 

Sctnvagerina fecunda 

ÜphaeroBchwagenna 

Kartamyah (usilormis 
Spttaerpsctiwagertna 

vulgaris 

Autunia conferta 

Lebachia 
angustifolia 

O 
W 

E 

D 

L 
E 

L 

O 
W 

Log. 32. — Donets Basin (Ukraine), coordinated by fzarl étal. (1996,1998). Early Permian of the Donets Basin. 1, Izart étal. (1996); 

2, Vachard & Maslo (this paper); 3, Stchegolev (this paper); 4, Broutin (this paper). Ivanovo-Darievka cross-section, 37°30’E - 

48^30’N. 

MOSCOVIAN OF THE MOSCOW BASIN 

SEQUENCES (1) 

2nd order Formations Memfeers FusulmH3s(2) Conodonts (31 Corals (4) 
Eastern European 

Substages Stages 

HST . Myaclikovu 

Peski 

Novlioskaia 

Fusulfna 
cylindnca 

FusiUinefla 
bocki 

Neognathodus 
roundyi 

Neognathodus 
îneaguabs 

Petalaxis 
vesiculosus ! MYACHKOVIAN  

 MFS 
Podolsk 

ScPurova 

Uiilino  

Vaskino 

Fusuitfiôka 
colaniae 

Fusüi>rtet>a 
vozhgalensis 
Ozawainella 

st&laa 

tdio^athoaus 
poâolskiensis 

tvanovia 
podolskiensis PODOLSKIAN 

10 m 

TST 

T 
HST 

TST 

R T 

Smedva 

RosJialav 

Lopasnya 

KhabJn 

Tsi\a 
ÔSjynka 

Aljütovo 

Shatsk 

Fusuhnefia 
subpolcf^ra 

Fusulina 
scheliwieoi 

OzawaineHa 
Oigitalis 

S- concinnas 
f. fobustus _ 

AL medadunirmis 

Streptagitalhodus 
dissaciüs 

Peîalaxis 
slylaxis 
uralicum 

AJjutovelfa 
prfscoiùea 

Aljdtovalia 
aiiuiovica 

Slfeptognathodus 
parvus 

Declinagnathodiis 
donetzlanus 

Log. 33. — Moscow Basin, coordinated by Briand et al. Moscovian of the Moscow Basin. 1, Briand et al. (1998); 2. Makhiina et al. 
(1997); 3, Goreva (this paper); 4, Kossovaya (this paper). Borehole 4K. 37°30'E - 55“N: Borehole 5K, 38°E - 55°45’N. 
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SEQUENCES (1) 
KASIMOVIAN  AND GZHELIAN OF THE MOSCOW BASIN 

Bore holes 
1/42/7K 4th order 3rd order 2nd order Formations Members Fusulinids (2) Conodonts (3) Corals (4) 

Eastern European 

Substages Stages 

' 

ht,'J 
y. 

H ST Daixina 
Melekhovo robusta 

I 

Streptognathodus Arctophyllum mELEKHOVIAN ORENBUR- 

wabaunsensis minimum GIAN y 

y. 
TST 

/ 

Noginsk 

Pavlov- 

Posad 

Drezna_ 

Kutuzovo 

Malinniki 

Daixina 
sokensis 

Jiguliîes 
jigulensis 

Streptognathodus 
elongatus 

Timania 
dobrolybovae NOGINSKIAN 

HST / I ruzhensevi 1 1 

TST 

\ 

\ MFS 

\ 

Amerevo 

Turabievo 
Triticites ' 

rossicus 
Triticites 

stuckenbergt 

Gshelia 
rouilleri 

AMEREVIAN 

-^ 
HST 

\ 
Rechitsy Shcheikovo 

Streptognathodus 
simulator 

RECHITSKIAN 

I TST Rusavkino 

HST 

TST_ 
HST 

/' 

Dorogo- 

Troshkovo 

Izmailovo 

Thticiles 
BCUtUS 

Idiognathodus 
lobulatus Cornuphyilum 

kokscharowi 
DOROGO* 

^HST 

• TST 

milovo Meshcherino 

Perkhüfovo 

Triticites 
Quasiarcticus 

Idiognathodus 
toretzianus 

MILOVIAN  

HST 

TST 

/ 
MFS 

TST 

Khamov- 

nichi 
Neverovo 

Ratmirovo 

Mofttiparus 
montiparus 

Idiognathodus 
sagittalis 

Bûthrophyllum 
pseudoconicum 

KHAMOVNICHIAN  

HST 

TST 
Krevyakino Voskresensk 

Suvorovo 

Protriticltes 
pseudomontiparus 

Obsoietes obsolètes 

Idiognathodus 
arendti 

Pseudotimania 
irregularis KREVYAKINIAN  

Log. 34. — Moscow Basin, coordinated by Briand et al. Kasimovian and Gzheiian of the Moscow Basin. 1, Briand et al. (1998); 
2, Makhlina et al. (1997); 3, Goreva {this paper); 4, Kossovaya (this paper). Boreholes 1/42, 35°50’E - 56°42’N: Borehole 7K, 

38°30’E-56°N. 
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SEQUENCES URAL(PERM) BASIN 

Log. 35. — Moscovian to Artinskian in Central Ural Basin (Perm), coordinated by Izart et al., after Chuvachov (1993). Gubakha, 
Russie, 57°30’E-58°50’N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE EASTERN PRECASPIAN BASIN 

Janajol Formations Fusulinids Conodonts Eastern European 
Stages 

200m 

V 

V V 

V 

V V 

KUNGURIAN 

ARTINSKIAN 

Schwageiina 
moelleri 

Gondolella 
biselli SAKMARIAN  

Janatan 
Sphaeroschwagerina 
moelleri, fusiformts 

Streptognaîodus 
wabaunsensis ASSELIAN 

1 ' 1 Daixina sokensis Strepîognatodus 
elorjgatus 

Idiognathodus sp. 

ORENBURGIAN 
GZHELIAN 

KASIMOVIAN  Janaturmyce Montiparus montiparus 

Kulakchy Mvachkovian 
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0 
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c 
0 
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1 
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nrr Jaiyndy 

Podolskian 

Alibek 

0 
1 1 Sinelnikov 
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__ ' X/ereiân" ~ 

BASHKIRIAN 

Log. 36. — Late Carboniferous and Early Permian of the Eastern Precaspian Basin (Kazakhstan), coordinated by Ensepbaev, after 

Ensepbaev (this paper). Janajol, Kazakhstan, 57°E - 50°N. 
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LATE CARBONIPEROUS OF THE NW SPAIN BAStNS 

Log. 37. — Late Carboniferous of northwestern Spain Basins, coordinated by Izart. 1, Bouroz et al. (1972). Wagner & Winkler-Prins 
(1985): 2, Lys {1988a): 3, Coquel (this paper); 4, this volume, La Pernia, Spain, 4°30'W - 43°N; Guardo, Spain. 4''50’W - 42'’53’N: 
Tejerina, Spain, S'^OI'W - 42°55'N: Castilleria, Spain, 4°28’W - 42'‘56'N: Barruello, Spain. 4®16'W - 42°53'N: Sabero, Spain. 5°10’W - 
42’=’50’N; Villablino, Spain, 6°10’W - 42®58’N. 
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MOSCOVIAN STRATIGRAPMIC UNITS IN FOUR STRUCTURAL UNITS OF THE CANTABRIAN ZONE (SPAIN) 

Log. 38. — Cantabrian Basin (Spain), coordinated by Villa. Moscovian stratigraphie subdivisions in four structural units of the 
Cantabrian zone (Spain). 1, after van Ginkel (1965): 2, 3. Villa (this paper). Mieres, Spain, 5*47’W - 43®16’N. 
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KASIMOVIAN  OF THE PICOS DE EUROPA (CANTABRIAN ZONE, SPAIN) 

BIOSTRATIGRAPHY CHRONOSTRATIGRAPHY 

Fusulinid Zones (1) Russian horizons (2) | Stages 

Rauserites 

Montiparus 

Protriticites 

YAUZSKY 

DOROGOMILOVSKY 

KHAMOVNICHESKY 

KREVIAKINSKY  

O 

MYACHKOVSKY  

(uppermost part) 
MOSCOVIAN 

Log. 39. — Cantabrian Basin (Spain), coordinated by Villa. Kasimovian of the Picos de Europa (Cantabrian zone, Spain). 1, accor- 

ding to Villa (1985, modified): 2. Villa (this paper). Picos de Europa. Spain. 4°50’W - 43°15’N. 
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MOSCOVtAN OF THE S TUSCAN SHELF 
SEQUENCE EARLY PERMIAN OF THE S TUSCAN SHELF 

Log. 41, — Italy Basins, coordinated by Pasini & Vai. Early 
Permian of the Southern Tuscan shelf, Pasini & Vai (1997). 

Log. 40. — Italy Basins, coordinated by Pasini & Vai. Moscovian 
of the Southern Tuscan Shelf, Pasini & Vai (1997). 

SEQUENCES MOSCOVIAN OF THE S TUSCAN BASIN 

Log. 42. — Moscovian of the Southern Tuscan Basin, Pasini & Vai (1997), Borehole PC33b (Tuscany, Italy). 
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MOSCOVIAN OF THE CARNIC ALPS (Pramollo Basin) 
SEQUENCE 

Log. 43. — Austria boundary, coordinated by Vai, Pasini & Venturi. Moscovian of the Garnie Alps (Pramollo Basin). Pasini (this 

paper). 

KAStMOVIAN  AND EARLY GZHELIAN OF THE CARNIC ALPS (Pramollo Basin) 
SEQUENCES 

Log. 44. — Austria boundary, coordinated by Vai, Pasini & Venturi. Kasimovian and early Gzhelian of the Garnie Alps (Pramollo 

Basin), Vai & Venturi (1997). 
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LATE GZHELIAN OF THE CARNIC ALPS (Pramolto Basin) 
SEQUENCES 

LoG. 45. — Austria boundary, coordinated by Vai, Pasini & Venturi. Late Gzhelian of the Garnie Alps (Pramollo Basin), Vai & Venturi 
(1997). 

SEQUENCES 
EARLY PERMIAN OFTHE CARNIC ALPS (Pramollo Basin) 

Log. 46. — Austna boundary, coordinated by Vai, Pasini & Venturi. Early Permian of the Garnie Alps (Pramollo Basin), Vai & Venturi 
(1997). 
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SEQUENCES 
LATE CARBONIFEROUS OF THE CARNIC ALPS 

Garnie Alps 4th order 3rd order Formations Fusulinids Macroflora 
West & East 

European Stages 

50 

r—T 

Lower 
Pseudo- 

schwagerina 
Limestone 
(Schulter- 

kofel) 

Camizza 

Auernig 

Corona 

Pizzul 

Ui dahtidzhumica 
Ui, bosbyîauensis 

Occidentch 
schwagenna alpina 

Sch.ulukensis 
Ruzhemevites 

feraanensis 
Pseudofusulinoides 

regvians 
Triticites immuiabilis 

T. paradupfex 
T peifongus 

T. turkeslanensis 

Sphenophyllum 
oblongifolium 

Aphlebia elongata 
Odonl alpina 
Odont. brardil 

Pec. feminaeforrnés 

Schagonefla gigantea 
Pseudofusulina 
devexa acallosa 

P. mulUsôptata 

P. paraconcinna 

Dutkevitchia 
dastarensis 

D. kargalensis 

D. ruzhencevi 

Aphlabia elongata 

Aleinopt. bohemica 

Odontoptens 
brardii 

Pec. feminaeformis 

Callipt. pterfdium 

Pec exgr. 
arborescens- 
schlotheimii 

Meledis 

Bombaso 

R T 

Daixina alpina 

D. ex gr. admirabilis 

Schagonella spp. 

Pseudofusulina 
multiseptata 

Daixina alpina 
D. sokensis 

D. naviculaeformis 
D. sakmarensis 

Triticites oryziformis 
Jigulites jigulensis 

Schagonella spp. 

Daixina sp. 

Rauserites sp. 
Ferganites aff. 
ferganensis 

Montiparus montiparus 
Protriticites 

pseudomontiparus 

Prolntrctles ovatus 
Quasifusulinoides 
quasifusulinoides 

Alethoptens 
bohemica 

Odontoptens 
alpina 

Odontopterts 
brardii 

Pec. teminaeformis 
Pseudomariopterts 

busquetii 
Sigillaha brardii 
Sphenophyllum 
oblongifolium 

Pseudo- 
manopteris 
busquetii 

Sphenophyllum 
oblongifolium 

Sphenophyllum 
angustifollum 

Sphenophyllum 
oblongifolium 

Linopteris 
neuropierûides 

Neuroptehs 
ovatâ 

N. scheuchzeri 
Sphenophyllum 
oblongifolium 

S 
T 
E 
P 
H 
A 
N 

I 
A 
N 

O 
R 
E 
N 
B 
U 
R 
G 

I 
A 
N 

GANTA 

BRIAN 

G 
Z 
H 
E 
L 
I 

A 
N 

KASIMO 

VIAN  

MOSCO 

VIAN  

LoG. 47. — Austria boundary, coordinated by Krainer & Davydov. Late Carboniferous of the Garnie Alps, Krainer {this paper). 

584 
GEODIVERSITAS • 1998 • 20 (4) 



Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

SEQUENCES 
EARLY PERMIAN OF THE CARNIC ALPS 

Log. 48. — Austria boundary, coordinated by Vai, Pasini, Venturi, Krainer & Davydov. Early Permian of the Garnie Alps, Krainer (this 

paper). Auernig, Garnie Alps, 13“17’E -46°33’N; Trogkofel, Garnie Alps. 13“13’E - 46”35’N, 

LATE CARBONIFEROUS AND EARLY PERMIAN OF IRAN BASIN 

Log. 49. — Late Carboniferous and Early Permian of eastern Elbourz Basin (Iran), eoordinated by Jenny & Jenny-Deshusses, after 
Jenny & Jenny-Deshusses (this paper). Gheseighaieh, Iran, 53°E - 34°N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE CENTRAL MOROCCO BASIN 

Tiddas 

E Haouz 

Ait  Ziffa 

Macroflora 

Sphenobaiera 
digitata 

Ginkgophyllum spp. 

Pôltaspermum sp. 
Autuniopsis sp. 

Dichophyltum , 
cf. D. fiabemera 

Rhachiphytium \ 
schenkii 

CulmiUscbia faxifoliai 
Culmitzschia 

parvifolia 
Ernestiodendron 1 

filiforme 
Otovicia hypnoides ' 
Walchia piniformis 

Sphenopteris 
germanica 

Macroflora 

Khénifra 

Lodei/ia nicklesit 
Culmitzschia 

laxifolia 
Culmitzschia 

parvifolia 
Culmitzschia 

speciosa 
Ernestiodendron 

fiHciforme 
Otovicia hypnoides 
Walchia (Lebachia) 

pinrformis 

Walchia (Lebachia) 
piniformis 

Otovicia hypnoides 

Palynomorphs 

Potonieisporites 
novicus- 
bharwaji 
complex 

Nuskoisporites 
Stnatoabietes 

Potonieisporites 
novicus 

P. clarus 
Florinites minutis 

F. ovalus 

Vittatina avalus 

Western Européen 

SAXONIAN 

AUTUNIAN  

Odontopteris sp. 
Pecopteris sp. 

Sphenophyllum thonii 

Sphenophyllum costae 

LATE 
STEPHANIAN 

Log. 50. — Morocco Basins: Late Carboniferous and Early Permian of the Central Morocco Basin, coordinated by El Wartiti and 
Broutin, after El Wartiti & Broutin {this paper). Ait Ziffa, 7°30’W, 31"’27’N: Bou Achouch, 5°44’W, 33°42’N: Khénifra, 5°40’W, 33°N; 

Tiddas, 6°16’W, 33°34’N: Haouz. 7°10’W, 32°N. 
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WESTPHALIAN C OF THE MOROCCAN BASIN 
SEQUENCES 

Log. 51. — Morocco Basins: Westphalian of the eastern Morocco Basin, coordinated by Izart, after Izart (this paper). Jerada, 2°\N 
34°30’N. 

Kenadza 

0 

Faisceaux 
Western Européen 

Slaqes 

Aîn Cnetkh 

Four à 
chaux 

WESTPHALIAN 
D 

s SOUTH ALGERIA BASINS 

Ksar 
\ Mezarif 

Rouzai  ̂

\ 

Formations Foraminifera Macroftora Palynorrxxphs Western 
European Staqes 

Eastem 
European Staoes 

E Pél. rouaes Potonieisporites AUTUNIAN  

NM3 
Ardotn 

\ 

\ 

\ 

\ 

\ 

Pél- Oued 
Serldja 

Neuroptens 
ovaia Thymospora 

obscura 

Sliman 
NM2 

Grès 
de 

NekheTIa 

Laveineo- 
pteris 

rarinervis 

\ 

\ 

\ 

WESTPHALIAN 

WESTPHALIAN M 
Pélites 

gréseuses 
ir\térieure8 

NM1 

D 
S 
C 

Fuaiella typica ventricosa 

AI/utavellB postaljutovica 

Podolskian 

C too WESTPHALIAN Kashirian 1 

Anthmcoceras 
aegiranum q 

1 A 

NM Tl de base Ailütovatia aijutovica Vereian N 

BASHKlRtAN 

Log. 52. — Westphalian of the Southern Algeria Basins, coordinated by Izart, after Nedjari (1982). Kenadza, Southern Algeria, 2°W 

3r45’N: Mezarif. Southern Algeria. 1°45’W - SIMS’N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF THE SOUTH TUNISIA BASIN 

S Tunisia Formations 
(1) 

Fusulinids 
(2) 

Palynomorphs Eastern European Stages 

125, 
m 

KR P2 

KR P1 

KR C3 

KR C2 

StaffeHidae 

Sphaeroschwagerina 
sphaerica 

Sphaeroschwagerina 
moelleri 

Thticites sp. 

Fusulina cf. cfistenta 
Hemifusufina elliptica 

Hemifusulina kashirica 
Hemifusulina moelleri 

Aljutovella postaljutovlca 

no data 

ARTINSKIAN 

SAKMARIAN  

ASSELIAN 

KASIMOVIAN  

Myachkovian, 
PnriQLcyldan 

Kashlrian 
MOSCOVIAN 

BASHKIRIAN 

Log. 53. — Laie Carboniferous and Early Permian of the Southern Tunisia Basin, coordinated by Massa and Lys. 1, Massa (this 
paper): 2, Lys (this paper). Kirchaou, 10'’40'E * 33''N. 

LATE CARBONIFEROUS AND EARLY PERMIAN OF THE GHADAMES BASIN 

Ghadames Formations 

(1) 

Fusulinids 
(2) 

Palynomorphs 
(3) 

Western European 

_Stages 

AUTUNIAN  

Tiguentourinel 

STEPHANIAN 

Glomospirella sp. 

Dembaba 
Profusulinella cf. 
pseudolibrovichi 

Aljutovella 
ex gr. tikhonovichi 

Puncîatosporiîes 
granifer 

Tohspora sp. 

Laevigatosporites sp. 

Myachkovian 

Podolskian 

Kashlrian 

Vereian 

BASHKIRIAN 

Log. 54. — Libya Basins, coordinated by Massa, Vachard and Coquel. Late Carboniferous and Early Permian of the Ghadames 
Basin (Libya). 1, Massa (this paper): 2, Vachard (this paper): 3, Coquel (this paper). Ghadames. Libya, 10°30’E - 29®N. 

588 GEODIVERSITAS • 1998 • 20 (4) 



Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

LATE CARBONIFEROUS AND EARLY PERMIAN OF THE CYRENAlC BASIN 

A1-19 

nzzc 

Formations 
(1) 

A1NC92 

Al-37 

Fusulinids 
(2) 

Palynomorphs 
Eastern European 

Stages 

not described 
EARLY 

PERMIAN 

Al-37 

Noûosana et 
sh'tkhanica 

Sîrotersporites indicus 
Protohaploxypinus goraiensis 

GZHEUAN 

Plicatipollenites malabarensis 
MOSCOVIAN 

Sy^rania ùeHa 
Schuberieffa obscura 

(mosquensts) 
Eostaffelia acuta 

Cannanoropoiris janakii early 

BASHKIRIAN 

Log. 55. — Libya Basins. coordinated by Massa. Vachard and Coquel, Late Carboniferous and Early Permian of the Cyrenaic Basin 
(Lybia). 1. Massa (this paper): 2. Vachard étal. (1993). Al-37 borehole:), 22°53'E - 30°44'N: A1NC92 borehote, 22°08’E - 3rN: A1- 
19 borehole, 23'’40’E - 3rN. 

LATE CARBONIFEROUS AND EARLY PERMIAN OF THE NORTH EAST EGYPT BASIN 
SEQUENCES 

Formations Foraminifera Conodonts Corals Brachtopods Macroflora Eastern European 
Staaes 

KUNGURIAN 

ARTINSKIAN 

Aheimer 

Phipidomella 
cordialis 

Cordaltes sp. 
SAKMARIAN  

CaUipteris 
conferta ASSELIAN 

Hemigordius 
harltoni 

Streptognathodus 
spp. Bothrophyllum 

pseudoconicum 
Anthracospirifer 

sp. 
GZHELIAN 

Abu Durba 

Idiognathodus 
Neognathodus 

Naospirifer 
cameratus 

Calamites sp. 

KASIMOVIAN  

Glomospira 
Ncdosinella MOSCOVIAN 

NE Egyptl 

Log. 56. — Late Carboniferous and Early Permian of the northeastern Egypt Basin, coordinated by Kora, after Kora (1995). Abu 
Durba, Egypt. 33'’18'E - 28°35’N: Wadi Aheimer, Egypt, 32^23’E - 29‘’30’N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF SOUTHERN TURKEY 

20 
m 

0 

Bademli 

1 1 

1 , 1 
1 

, 1 , 

—* [ ^— 

1^1 

1 

Formations 
(1) 

Foraminifera 
(2) 

Eastern European 
Stages 

Cevizli 

Limestone 

Sphaeroschwagerina sphaerica 

Quasifusulina cayeuxi 

Tubiphyîes obscurus 

ASSELIAN 

Daixina sokensis ORENBURGIAN 

Triticites sp. GZHELIAN 

Fusulina paradistenta KASIMOVIAN  

Quartzites Fusulina ci. cylindrica 
MOSCOVIAN Aljutovella sp. 

Staffellaeformes staffellaeformis 

Log. 57. — Late Carboniferous and Early Permian of the Southern Turkey, coordinated by Monod. 1, Monod (1977); 2, Lys (1988). 
Bademli, Southern Turkey, 32°E - 37°30’N. 

LATE CARBONIFEROUS AND EARLY PERMIAN OF SYRIA 

Syria Formations Fauna - Flora 
Eastern European 

Stages 

Heil 

EARLY 

PERMIAN 

— — 

— — 

— — 

— 

— — 

Najeeb 

Potonieisporites sp. 

S. triangulus 
GZHELIAN 

KASIMOVIAN  

— 

— — 

— 

Sawanet 

MOSCOVIAN 

BASHKIRIAN 

— 

Log. 58. — Late Carboniferous and Early Permian of Syria, coordinated by Izart, after Al Youssef & Ayed (1992). Sawanet 2, Syria. 
38"E-34‘^10’N. 
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PERMIAN OF ISRAËL BASIN 

Bakhtesh 
Qatan 2 

Group Formation Palynomorphs Western European 
Stage 

10 
m ' 

Negev Sa'ad 

Potoniesporites novicus 

Distrialites insolitus 

Vitîaiina ovalis 

Plicatipoffenites indicus 

Punctatoporites minutus 

Lophotriletes novicus 

Vittatina costabilis 

Protohaploxypinus 

microcorpus 

Laevigatosporiies 
callosus 

AUTUNIAN  

Log. 59. — Permian of Israël Basin, coordinated by Weissbrod, after Weissbrod (this paper). Well Bakhtesh Qatan 2, 35°E - 31 °N. 

LATE CARBONIFEROUS AND EARLY PERMIAN OF SAUDI ARABIA  

Well St si Formations Palynomorphs West & East 
European Stages 

KUNGURIAN 

Unayzah 

ARTINSKIAN 

SAKMARIAN  

50. 

m 
Berwath 

Thymospora obscurs 

Torispora granulata 

Punctatosporiîes spp. 

Potonieisporites spp. 

WESTPHALIAN 

D 

Log. 60. — Late Carboniferous and Early Permian of Saudi Arabia, coordinated by Izart and Vaslet, after Owens & Turner (1995) 

and Al Laboun (1993). Well 8, Saudi Arabia, 42°E - 30°N. 
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LATE CARBONIFEROUS AND EARLY PERMIAN OF OMAN 

Suwaihat 3 Formations Palynomorphs Brachiopods West & East European 
Stages 

Saiwan = 
"early Gharif" 

(1) 

Kingiacolpites 
subcircularis 

Cyrtella 

nagmargensis 

ARTINSKIAN 

LATE 
SAKMARIAN  

Sterlitamakskian 

Cycadopftes cymbatus 

Protohaploxypinus spp. 

"Vittatfna” 

SAKMARIAN  

ASSELIAN 

Microbaculispora spp. 

Cristatisporites spp, STEPHANIAN 

Al Khlata Parasaccites spp. 

Potonieisporites spp. 

EARLY 
STEPHANIAN 

Punctatisporites spp. 
LATE 

WESTPHALIAN 

rri 

20 
m" 

Log. 61. — Late Carboniferous and Early Permian of Oman, coordinated by Izart and Vaslet, after Broutin et al. (1995) and Angiolini 
étal. (1997); 1. Saiwan = ex “early Gharif sensu Love (1994). Well Suwaihat 3, 55“E- 20°N. 

EARLY PERMIAN OF SALT RANGE (PAKISTAN) 

Log. 62, — Early Permian of Sait Range Basin (Pakistan), coordinated by Iqbal et al., after Iqbal (this paper). Sait Range, 72°E - 
32°N. 

592 GEODIVERSITAS • 1998 • 20(4) 



Continental and marine Tethyan and Peri-Tethyan Basins during the Late Carboniferous and the Early Permian 

APPENDIX 2 

(1) Laboratoire de Géologie des Ensembles 

Sédimentaires, Université de Nancy I, B.P. 239, 

F-54506 Vandœuvre-lcs-Nancy (Frajice) 

(2) BRGM-SGN, B.P. 6009, F-45060 Orléans 

Cedex 2 (France) 

(3) Laboratoire de Paléobotanique, Université 

Picrre-ct'Marie-Curie, 12 rue Cuvier, F-75252 

Paris Cedex Ü5 (France) 

(4) Laboratoire de Palcbotanique, Université des 

Sciences et Technologies Lille I, F-59655 

Villeneuve d'Ascq (France) 

(5) Department of Geosciences, Boise State 

University, 1910 Universit>'’ Drive, Boise, Idaho 

83725 (USA) 

(6) Faculté des Sciences, Département des 

Sciences de la Terre, LIniversité Mohammed V, 

Avenue Ibn Batouta, B.P. 1014, Rabat 

(Morocco) 

(7) Faculté du Pétrole, département de Géologie 

du Pétrole et du Gaz, Institut polytechnique 

Kazakh, 22 rue Sarpaev. 480013 Almary 

(Kazakhstan) 

(8) Geological Survey, PO Box 157, 2000 AD 

Haarlem (The Nctherlands) 

(9) Geological Institute of the Academy of 

Sciences of Russia, 7 per. Pyzhevsky, Moscow 

109117 (Russia) 

(10) Madcm Fakultesi, Jeoloji Bolümii, Tubitak- 

Glotek, ITU, Ayazaga, 80626, Istambul (Turkey) 

(11) Pakistan Mu.seum of Natural History, 7/2 

Islamabad (Pakistan) 

(12) All-russian Research Geological Institute 

(VSEGEl)> Sredny pr. 74, Saint Petersburg 

(Russia) 

(13) Institut fur Géologie und Palâontologie der 

Universitât Innsbrück, Innrain 52, A'6020 

Innsbrück (Austria) 

(14) Industrial Geological Amalgamation, 

Tsenter Geology, 39a, Warshawshoye Shosse, 

Moscow (Russia) 

(15) Insiiiutc of Geological Sciences, Ukraineian 

Academy of Sciences, 55b Chkalov Street, Kiev, 

252601 (Ukraine) 

(16) Faculcy of Sciences, Department of 

Geology, University of Mansoura, Mansoura 

35516 (Egypt) 

(17) 6 rue J.-J.-Rousseau, F-92150 Suresncs 

(France) 

(18) Ecole des mines de Paris, CGES-sédimento- 

logic, 35 rue Saint-Flonoré, F-773Ü5 

Fontainebleau cedex (France) 

(19) Département des Sciences de la Terre, 

Université d’Orléans, B.P. 6759, F-45067 

Orléans 2 (France) 

(20) Department of Geolog)', Charles University, 

AJbertov 6, 128 43 Praha 2 (Czech Republic) 

(21) Institute of Geology, Department of 

Paléontologie Freiberg University of Mining and 

Technology, Bernhard von Cocra Str. 2, D-09596 

Freiberg (Gcrmany) 

(22) Gcologische Bundesanstalt, postfach 154, 

A-1031 Wien (Austria) 

(23) Geologisches Institut, Nussalle 8, D-53757 

Bonn (Germany) 

(24) Dipartimento di Scienze geologiche, 

Universita degli studi di Bologna, 67 via 

Zamboni, I-'40l27 Bologna (Italy) 

(25) Geological Survey, Mlynska dolma I, 81704 

Bratislava (Slovak Republie) 

(26) Geological Survey, 30 MaUche Israël Street, 

Jérusalem 95501 (Israël) 

(27) Polish Geological Institute, Late Silesian 

branch, Sosnowiec (Poland). 

GEODIVERSITAS • 1998 • 20(4) 593 





Stratigraphy, palaeoclimatology 
and palaeogeography of the Late Palaeozoic 
continental deposits in the Czech Republic 

Stanislav OPLUSTIL 
Department of Geology and Palaeontology, Facuity of Science, 

Charles University, Alberîov 6, 

128 43 Praha 2 (Czech Republic) 

oplustil@mail.natur.cuni.cz 

Jin PESEK 
Department of Geology and Palaeontology, Facuity of Science, 

Charles University, Albertov 6, 

128 43 Praha 2 (Czech Republie) 

KEYWORDS 
Peri-Tethv.s 

Bohemian Massif, 
Late Carboniferou.s, 

Westphalian, 
Stephanian, 

Autunian, 
continental basins, 

palaeogeography. 

Opiustil S. & Peâek J. 1998. — Stratigraphy, palaeoclimatology and palaeogeography of 
the Late Palaeozoic continental deposits in the Czech Republic, in Crasquin-Soleau S., 
Izart A.. Vaslet D. & De Wever P. (eds), Peri-Tethys: stratigraphie corrélations 2, 
Geodiversitas 20 (4) ; 597-620. 

ABSTRACT 
Nunierous Late Palaeozoic continental basins wcrc formed within the tcrrlro- 

ry of ihc Czech Republie. Their .sedimentar)' histor)' began cither in the 

Westphalian (central and western Bohemia, Brandov Basin and basins in 

Sudctic area) or in the laie Stephanian (Blanice and Boskovice Grabens). The 

incoinplcteness of rhe floral record gives an évidence for scvcral liiatuses the 

most important of which are chose between the Bolsovian and Westphalian D 

and benveen the Stephanian B and C. During the déposition, an increase in 

sedimentary area, structural reworking and also considérable changes in sour¬ 

ce areas rook place. 

MOTS CLÉS 
Pcri-Tcihys 

massif bohémien, 
Carbonifère supérieur, 

Westphallcn, 
Stéphaiiicn, 

Auruiiien. 
bassins continentaux, 

paléogéographie. 

RÉSUMÉ 
La stratigraphie, la palcodimatologie et la paléogéographie des dépôts continentaux 

du Paléozoïque supérieur de Bohème (République Tchèque). De nombreux bas¬ 

sins continentaux d’âge paléozoïque supérieur se vsont formés sur le territoire de 

la République Tchèque. Leur histoire commence soit dans le Westphalien 

(Bohème centrale et occidentale, bassins de Brandov et des Sudètes) soit dans le 

Stéphanien su^iéricur (grabens de Blanice et de Boskovice). On n y rrotivc pas 

toutes les hiozones de palcoflorc, ce qui montre la présence de plusieurs hiatus, 

dont les plus importants sont ceux entre le Bolsovicn et le Westphalien L) et 

entre le Stéphanien B et C. Pendant le dépôt, on note une augmentation de 

Taire de sédimentation et du remaniemeni srrucmral er aussi des changements 

considérables dans les sources d’apport. 
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